Localized malignant pleural mesothelioma (LMM) is a rare subset of malignant pleural mesothelioma. Its epidemiology, biology, natural history and optimal treatment are poorly understood. We report a case of LMM treated aggressively with complete surgical resection and adjuvant radiotherapy, but subsequently complicated by local chest wall recurrence and solitary metastasis to the kidney. This case is examined in the context of a small number of cases of LMM in the literature to emphasize the existence of this rare disease entity, their unusual biological behaviour and the need for further tumour molecular and genomic research.
INTRODUCTION
Localized malignant pleural mesothelioma (LMM) is a rare subset of malignant pleura mesothelioma (MPM). While sharing the same histopathological features as diffuse MPM [1] , these tumours are focal and well circumscribed rather than progressively encasing the lung. Progress towards understanding the natural history of LMM has been slow due to its rarity and the historical problems defining its origin and nomenclature [2, 3] . Despite LMM being classified as a separate disease entity in the 2004 World Health Organization (WHO) classification [4] , little is known about its natural history and optimal treatment. We present a case of LMM with unusual biological behaviour.
CASE REPORT
A 67-year-old Caucasian male, smoker of 50 pack-years with a history of asbestos exposure 50 years prior, presented with leftsided chest pain preceded by 6 months of recurrent pneumonia, which resolved after antibiotic therapy. Chest radiograph and computed tomography (CT) revealed a new 40-mm left upper lobe lesion abutting the pleura. Fine-needle aspiration biopsy showed atypical cells, suspicious for large cell carcinoma.
Staging positron emission tomography (PET) and magnetic resonance imaging (MRI) of the brain showed no regional or distant metastases. He was recommended to undergo surgical resection, but declined and opted for alternative therapy.
He re-presented 3 months later with weight loss and progressive chest wall pain. CT showed increased tumour size of 80 mm with extension into the left chest wall and an associated pathological rib fracture (Fig. 1a) . Restaging PET, MRI brain and endobronchial ultrasound-guided biopsy of mediastinal lymph nodes were negative for metastatic disease (Fig. 1b) . He proceeded to a left upper lobectomy, mediastinal lymph node dissection, chest wall resection and reconstruction. Histopathology demonstrated complete excision of a 78-mm Stage III (T3N0M0) poorly differentiate biphasic mesothelioma, comprising pleomorphic epithelioid and spindled (sarcomatoid) cells in approximately equal proportions ( Fig. 2a and b) . The tumour was positive for calretinin ( Five months later he presented with pneumonia, and a CT scan incidentally found a new 47-mm isolated left renal cortical lesion with no evidence of thoracic local recurrence or other metastases (Fig. 1c and d) . Renal biopsy confirmed metastatic sarcomatoid mesothelioma, morphologically identical to the sarcomatoid component of the primary pleural mesothelioma with positive staining for calretinin (Fig. 2d) and Wilms' Tumour 1, and negative staining for cytokeratin 5/6. He received two cycles of carboplatin and pemetrexed palliative chemotherapy, which he tolerated poorly due to myelosuppression. Two months later, he re-presented with respiratory sepsis. CT showed recurrence of LMM at the left pleura and extension of the renal metastasis into the posterior ribs.
The patient functionally declined with complex chest wall pain and delirium. He was palliated and died at home, 14 months after primary diagnosis and 4 months after diagnosis of metastatic disease.
DISCUSSION
While the term localized mesothelioma has been used historically to describe a variety of tumours including solitary fibrous tumours, the first true case series of LMM was published by Crotty et al. [1] in 1994. After clarification of its origin and nomenclature, LMM was defined as a distinct disease entity among pleural tumours by the WHO in 2004 [4] . LMM are rare tumours, and one surgical series from the UK reported 10 cases among 218 cases of MPM over 8 years [5] . In the largest published series of 23 cases of LMM from the United States-Canadian Mesothelioma Reference Panel, the mean and the median age of diagnosis were 62 and 64 years, respectively [3] . Similar to diffuse MPM, LMM is more commonly diagnosed in men, and the most commonly reported histological subtype is epithelioid, although sarcomatoid and biphasic LMM have also been reported as in this case [3, 5 -7] . However, unlike diffuse MPM, the association between asbestos exposure and LMM remains unclear with documented exposure in 3 of 6, 4 of 23 and 9 of 10 cases in three separate series [1, 3, 5] .
The available literature suggests that the natural history of LMM varies but may involve an initial presentation of locally invasive disease followed by haematogenous metastases [1, 6] . Most reported cases underwent surgical resection with varying uses of adjuvant radiotherapy and chemotherapy [6] . Disease recurrence after surgical resection can be in the local chest wall as well as a variety of distant sites including lung parenchyma, mediastinal and abdominal lymph nodes, stomach, small bowel, axial skeleton, skin and brain [1 -3, 5, 8, 9] . Our case is the first report of LMM with renal metastasis. While surgical resection for early stage disease has been advocated, the uses of radiotherapy and chemotherapy are poorly described and their roles undefined, with only one case report describing the use of specific chemotherapeutic agents, cisplatin and pemetrexed [5, 6, 9] .
A pooled analysis of available data showed that LMM has an overall better prognosis than diffuse MPM, with a median survival of 29 months in LMM compared with 8 -14 months in diffuse MPM [7] . While a small number of cases of LMM may be curable by surgical resection, the survival of patients with metastatic LMM varies between 6 months and 3 years [1, 3, 8, 9] . However, LMM remains difficult to prognosticate using clinical and pathological parameters. TNM staging does not appear to accurately describe prognosis, as patients with local disease (T1-2N0, Stage I -II) have a median survival of 4.8 years, whereas those with locally advanced disease extending into the chest wall (T3-4, Stage III -IV) have a mean survival of 4.7 years [3, 5] . Furthermore, no prior study has found a correlation between histological subtype or tumour size and survival [10] .
In conclusion, LMM is a rare and poorly understood disease entity. To our knowledge, this is the first case of LMM with renal metastasis in the literature, highlighting an unpredictable course of disease and the need for further research. Multicentre collaboration in tumour molecular and genomic studies may help improve understanding of the biology and optimal treatment of this disease entity.
